Spinal synovial cysts are benign protrusions of facet joint capsules caused by degenerative spondylosis, most frequently involving the L4-5 level, and commonly lead to symptoms of back pain, radiculopathy and neurogenic claudication. Although percutaneous treatment via facet joint steroid injection with cyst rupture can provide significant symptom relief, cyst rupture is not always achievable via an indirect trans-facet approach due to limited access from severe degenerative changes. In this case, we describe a successful approach to direct cyst access using a laser-guided navigational software in a patient with severe facet joint osteophytosis. We provide a brief review of literature.
Introduction
Spinal synovial cysts are benign protrusions of facet joint capsules caused by degenerative spondylosis and commonly lead to symptoms of back pain, radiculopathy and neurogenic claudication. 1 Although no established management guidelines currently exist, treatment options range from conservative pain control to surgical excision. [2] [3] [4] [5] [6] Recently, percutaneous cyst aspiration, injection and rupture via the facet joint has been investigated as an alternative therapy to surgery. [3] [4] [5] [6] Literature suggests that successful facet joint steroid injection with cyst rupture can provide significant symptom relief, attributed to both steroidal antiinflammatory effects and cyst decompression, with similar disability and pain outcomes as surgery. 4 Percutaneous facet joint ruptures have traditionally been performed under fluoroscopic guidance. Following opacification of the cyst cavity with radiopaque dye, cyst rupture via intentional overpressurization is attempted, with success observed by loss of injection resistance and epidural spread of contrast. Unfortunately, cyst rupture is not always achievable via an indirect trans-facet approach due to limited access from severe degeneration; patients who fail percutaneous therapy often require subsequent surgical treatment. 3, 4 The advent of cross-sectional imaging allowed for improved anatomical visualization and, in cases of non-communicating cysts or difficult facet joint access, attempts at more direct approaches. 5, 6 In this case, we describe a novel approach to direct cyst access using syngo iGuide (Siemens Healthcare AG, Forchheim, Germany), a laser-guided navigational software used in conjunction with DynaCT (Siemens Healthcare AG, Forchheim, Germany), in a patient with severe facet joint arthrosis, where a traditional indirect approach would have been unfeasible. This may serve as an adjunct to traditional strategies towards the management of spinal synovial cysts.
Case report
A 67-year-old male presented with five months of low back pain radiating to both legs. Computed tomography (CT)/magnetic resonance imaging (MRI) demonstrated a large L4-5 synovial cyst causing severe spinal canal narrowing. Although the cyst was immediately adjacent to the left facet joint, large overhanging osteophytes at the facet joints precluded a typical, trans-facet approach to synovial cyst access ( Figure 1 ).
After informed consent was obtained from the patient, a rotational cone-beam CT of the lumbar spine was obtained with syngo DynaCT and reconstructed images were used in identification of the synovial cyst and, in conjunction with syngo iGuide needle-guidance software, three-dimensional (3D) puncture preplanning. After selecting the target site and the cutaneous entry point, iGuide displayed both the length and angulation of the needle path for a direct non-obstructed route into the synovial cyst ( Figure 2 ).
iGuide software guidance was used to position the angiography table and patient appropriately (Figure 3 (a)). Following local anesthesia, a 23G spinal needle was advanced directly into the cyst, under continuous fluoroscopic guidance control. Final needle position was imaged and cyst access was confirmed with injection of a small (2 ml) volume of Isovue myelographic iodinated contrast material (Figure 3(b) ). For the purpose of cyst rupture, an 8 ml mixture of 2:1 dexamethasone and bupivacaine was prepared. Under continuous fluoroscopic observation, this was forcefully injected into the synovial cyst, with successful rupture evidenced by spillage of contrast into the epidural space (Figure 4 (a) and (b)).
Total fluoroscopic time was 2.5 minutes and total radiation dose was 762 mGy. Twenty-four hours postoperatively, the patient reported improved back pain and radiculopathy symptoms.
Discussion
The treatment of symptomatic lumbar synovial cysts varies widely with no definitive gold standard. Percutaneous facet joint aspiration and injection was developed as a less-invasive alternative to surgical excision, and several studies have attested to its effectiveness. [3] [4] [5] [6] In the largest trial to investigate percutaneous fluoroscopic-guided trans-facet therapy, Martha et al. showed that in about half of patients with symptomatic lumbar synovial cysts, there was no significant difference in pain scores or Oswestry Disability Index scores for those who received percutaneous therapy and those who received surgery. 4 Therapeutic benefit was attributed both to the mechanical decompression of the cyst following rupture and the anti-inflammatory effects of subsequent epidural steroid extravasation.
Despite its therapeutic potential, up to 50% of transfacet synovial cyst ruptures fail. 3, 4 The reasons for failed cyst rupture all relate to inadequate cyst pressurization and include difficult access due to facet joint ostephytosis, non-communication with the facet joint and cyst wall resistance. 5 In our case, the patient had severe degenerative changes at L4-5, precluding transfacet cyst pressurization. Intra-operatively, this can be evidenced by contrast spillage around the facet joint rather than opacification of the cyst cavity. Without adequate cyst pressurization, cyst rupture would be impossible.
With the advent of cross-sectional imaging, more direct approaches to accessing synovial cysts have been attempted, mainly under CT guidance. 5, 6 For example, Ortiz and Tekchandani describe two direct approaches, namely interlaminar and transforaminal, to lumbar synovial cysts using CT and report successful rupture in all 20 cases. 5 CT-guided procedures offer precision in cyst localization and visualization of important anatomical structures over fluoroscopy in cases of difficult cyst access. On the other hand, CT guidance necessitates numerous pauses for needle readjustment and subsequent re-imaging. Furthermore, though CT offers excellent ability for needle navigation within the plane of imaging, more complex needle approaches that transgress planes of imaging remain challenging.
In difficult cases such as this, using an angiographic needle navigational software offers many advantages. Unlike plain CT, DynaCT is able to generate 3D reconstructions from the rotational cone-beam data while offering a similar level of anatomical precision and iGuide can display the planned needle path including tract length in all dimensions. Puncture guidance is optimized with physical laser crosshairs projection to guide needle entry and angulation. In addition, DynaCT offers the possibility of fluoroscopy during the procedure with a fully rotatable C-arm to facilitate immediate needle correction during advancement; in our case, we gained cyst access on the first attempt. Finally, continuous fluoroscopy permits visualization of real-time contrast spillage into the epidural space to verify cyst rupture.
In this case, we successfully used iGuide with DynaCT to facilitate direct access into a lumbar spinal synovial cyst with successful cyst rupture. Although direct interlaminar cyst access in our study was important as a trans-facet approach was precluded, using iGuide needle guidance for direct or indirect cyst access in uncomplicated cases remains a viable option. Comprehensive multidimensional preplanning with 2D laser guidance greatly simplifies the puncture process, and the ability for real-time correction of the needle path significantly shortens the procedural time. For example, Freundt et al. used iGuide with DynaCT for cervical selective nerve root block in an ex-vivo lamb model and found that compared to CT-guided procedures, they required significantly fewer attempts in accessing the target. 7 Exposure to ionizing radiation remains a concern for fluoroscopy-guided procedures as for CT-guided procedures and this risk must be balanced carefully with the benefits of precise needle guidance. Further study comparing relative radiation exposures for these two approaches is needed. Ultimately, clinical improvement of the patient remains paramount. Long-term follow-up of the patient described in this report remains pending.
In conclusion, in select cases in which indirect access to spinal synovial cysts is limited, direct cyst access using a needle navigational software such as syngo iGuide may represent a safe and feasible alternative management option.
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